Aesculus chinensis BGE. (Hippocastanaceae) is a medicinal plant widely distributed in midwestern China. According to the theory of traditional Chinese medicine, its dried ripe seeds (Suoluozi) have been used as a carminative, stomachic, and analgesic for the treatment of distention and pain in the chest and abdomen.
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1) The saponin mixture extracted from the seeds of the horse chestnut tree (A. hippocastanum L.) is known as escin, which is almost the same in its constituents as extracted from the seeds of A. chinensis BGE. The total saponins have antiinflammatory, antiedema, capillary protective, hypoglycemic, and ethanol absorption inhibitory activities, 2, 3) and therefore the isolation and structure determination of saponin constituentes from aesculus plants have been the targets of many investigations. Although many saponin constituents of escin have been characterized and their activities have been investigated, the main saponins were merely compared and of their antiinflammatory activities in animal experiments reported.
In the course of our search for new antiinflammatory agents, one new and five known saponins were obtained from the seeds of A. chinensis BGE. Among them, the four main saponins (escin Ia, escin Ib, isoescin Ia, isoescin Ib) were prepared on a large scale and their antiinflammatory activities investigated in mice. Here we describe the isolation and structural elucidation of a novel triterpenoid saponin, aesculiside A (6), and comparative studies of the antiinflammatory the four main saponins.
Results and Discussion
The 95% EtOH extracts of Suoluozi were separated as described in Experimental to yield compounds 1-6. The five known compounds were identified as 21 C-NMR signals of 6 showed a close resemblance to those of 1 and 5, which were compared with data reported in the literature. 6) Alkaline hydrolysis of 6 with 10% aqueous potassium hydroxide in 50% aqueous dioxane C-NMR signals were assigned by a combination of DEPT, HMQC, HMBC, and NOESY spectra which included signals due to the protoaescigenin skeleton 7) [ (Fig. 2) . Comparison of the 13 C-NMR spectral data (Table 1) ascribable to the sugar moiety revealed the identical trisaccharide unit with that of escin Ia (1), which was definitively identified by single crystal X-ray analysis. 5) On the basis of the above evidence, the structure of compound 6 was determined to be 21,28
Antiinflammatory Activity of Total Saponin Extracts of Suoluozi The four main saponins isolated in this study, escin Ia (1), isoescin Ia (2), escin Ib (3), and isoescin Ib (4), which more than 98% pure as indicated by HPLC analysis, were examined for their inhibitory effects on dimethyl benzene-induced inflammation in mice. The inhibitory effects were compared with those of escin (total saponin extracts) and dexamethasone, commercially available antiinflammatory drug ( Table 2 ). The four pure saponins markedly inhibited dimethyl benzene induced inflammation compared with escin, and the inhibitory effects of the four pure saponins were nearly equal to each other. The lower inhibitory effect of 4 was considered to be partly due to its being less dissolvable in water used for the assay in this study. According to the literature, escin has shown satisfactory evidence of a clinical significant activity in chronic venous insufficiency, hemorrhoids, or peripheral edema. 8) Further study is necessary of the correlation between the structural features of saponins and their antiinflammatory and venous-protective activity.
Experimental
General Experimental Procedures Melting points were measured with a Yanagimoto melting point apparatus and are uncorrected. IR studies were performed with KBr disks on a Shimadzu FTIR-8100 spectrometer. FAB- Acid Hydrolysis of Saponins A solution of saponin (10 mg) in H 2 O (1 ml) was treated with 20% aqueous H 2 SO 4 (1 ml), and the mixture was heated under reflux for 4 h. It was then neutralized with saturated NaHCO 3 and extracted three times with EtOAc. The water layer was then condensed and subjected to paper chromatography (n-BuOH-H 2 O-HOAc, 4 : 2 : 1) together with authentic glucose and glucuronic acid. The hydrolysates gave spots coincident with those of authentic samples.
Alkaline Hydrolysis of Saponins A solution of saponin (1-4, and 6, 10 mg each) in 10% aqueous KOH-50% aqueous dioxane (1 : 1, v/v, 2 ml) was stirred at 37°C for 1 h. The reaction mixture was neutralized with 10% acetic acid, and after removal of the solvent from the filtrate under reduced pressure, the residue was purified on silica gel column chromatography [(CHCl 3 -MeOH-H 2 O 70 : 30 : 5)] to give desacylescin I.
4)
Assay of Dimethyl Benzene-Induced Inflammation in Mice Male and female mice (half each, weight 18-20 g) were housed in an air-condition roomed (22-23°C) lit from 08:00 to 20:00. Food and water were available ad libitum. The sample or its vehicle, NS, as a control was applied intraperitoneally two times, about 1 d and 2 h separately before each dimethyl benzene topical application to the right ear. The edema was measured 1 h after dimethyl benzene treatment, and the method is the same as reported in the literature. 9, 10) The ear swelling was measured by subtracting the weight of the left ear from that of the right. The inhibitory ratio (IR) was calculated as follows, where edema A: edema was induced by dimethyl benzene alone, and edema B: edema was induced by dimethyl benzene plus sample. Each value was the mean of individual determinations in 10 mice. 13 C-NMR data: see Table 1 . 
